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and February and from the south during all the other 
months. By month,  the relation that the prevailing 
wind bears to the entire wind movement, espressecl in 
percentages, is as follows: ,January, 52;  February, 70; 
March, 43; April, 45; May, 70; .June, 50; July, 41: August., 
39; September, 73; October, GS; November, 43; Deceni- 
ber, 43. The following statenient shows the second 
most frequent direction, where it is at  all close to tlie 
prevailing: January, south: March, northwest; June, 
soutliwest; July, southwest; November, northwest.; 
December, northwest. 

A study of the diagram clearly indicates that tlie wind 
from any of the directions from which it usually blows 
will carry the smoke from the industrid zone out, int,o 
the countr , and that the smoke-bearing winds will 

In  discussing ths subject Mr. West made tlie following 
s t a teiiien t : 

It is oljvious that it is greatly to he desired that the residential 
eections of the city be to the \r-inclwiird rather than to t.lie leeward of :i 
l a r p  factory district, eqwia l ly  where tlie use of soft coal is re\alent. 
Even though electric energy he used t.o a large extent in sucf  a fietory 
district, t,here are always odors and noise emanating from such a 
factory district, which tend to make homes to tlie leeward thereof 
undesirable. A cme i n  point is the large area of Chicago to the leeward 
of the st.ock yards. Unquestionably nlillions of dollars have hnen 
lost to property owners whose property has been affected by t.liis 
condition. 

Some years a30 we got out a plan for La Salle. Ill. Tlie Illinois Zinc 
Co. had ita plant on tlie river bank, and directly ta tlie north on the 
hills lies the major portion of the resident,ial section. The gases and 
snioke from this plant resulted in  killing t,rees and shrubs along tlie 
street8 and on private grounds. In  another portion of the citp"trrAes 
and shrubs in a cemetery located to the leeward of a lar~ge cement 
plant have been seriously injured by diwt and gases. In working out 
the industrial district in this case, we were careful to placc it on plateau 
land well to the northeast where, fortunately, we were able to secure 
other requiisitea, such a8 belt line connection with railroads, fairly 
level land and adequate water supply. 

In the plan for Sllreveport. La., we mere compelled on acconnt. of 
local conditions to place the future factory district t.o t,he south of the 
citv. We were careful, however, to zone the city in  such a way ns to 
forhe the better residential sections out of the path of the prevdiling 
winds. 

Sonie cities are not so fortunately situated in this 
res ect as is Spiinplield. It is obvious that where a large 
bocy 7 of water lies to t.he leeward of a city, preferred 
locat,ion for it.s industrial dist,rict$ can not he arranged. 
In t,he case of Chicago t,he prevailing winds me from the 

blow over t f ie cit during but a sinal1 part of the time. 

sou t,hwest cluring January, February, July, September, 
October, ancl December, and west in November. It will 
he noted t,liat the winter mont,lis, when the smoke is 
prohably t,he worst, are included in t.he sout.hwest 
of mont.hs. The prevding wiiid is northeast ~~~~ 

March, April, May, June, and August. The best resi- 
dence sect.ions huve the :dvnn t.nge iluriiig these months.' 
A table showing. the frcq tiericy of montrlily prevailing wind 
direction :kt Chicago gives southwest 35 >er cent of the 
total, ant1 iiortlienst 33 per cent. The farge industrial 
h n t s  at Si>ut.li Cliicagt.1 anlI Cisry are fortunately located. 
because of the cwrr:rturc of t.he shore line of Lake Mich- 
ignn t,liese planbs :trc so sit-ua ten thata the smoke largely 
1)lnws either to the sout.liwest over open country or to 
the northenst €ar out. over t.he lalie and away from the 
cit,y. The sriiolie f m i i  thca west. sicle manufacturing dis- 
t.rict.s nntl r:tilroad ~wrtls liioves over the business center 
:tiid noi-th shore siibiirbs during the greater part of the 
year. This could only be avoided by locating these tlis- 
tric4t.s in d i n t  is now the hest residence sect>ion of bhe 
city, t,he la!<e preventing the est,cdAishment of a manu- 
facturing zono to t,he nort.lienst of the business m d  resi- 
dential sections. 

At. Milwaukee the prevailing wind is northeast during 
April, May, June, and August, but west and southwest 
throughout the remainder of the year. Here again the 
lake prevents the locatinm of snioke-producing industries 
in the most favorable $ace. The plant,s s0ut.h of the 
business center ancl near the lnke meet the situation 
fnirly well. The trend of the shore line at  Cleveland is 
largely northeast-sout.livest., ancl the lake offers no inter- 
ference to the ideal lacinm of smoke producing industries. 
The prevailing winis are ?ram the southwest durinm Jan- 

, February, November, and December, west in &arch 
::$April, and southeast from May to Oct,ober, inclusive. 
Wit.11 plants located in the estreme nort.heast part of 
Clevelancl, t.he winds from any of the above mentioned 
directions would C ~ I T Y  t,he smoke zu\vny from the entire 
city. 

in the 
various cities of the count,ry considerntion must [ e  given 
t,o t,lie nintter of wind direction, and Weather Bureau 
officids will no doubt be asked t.o cooperate with the 
engineers in furnishing tlie desired informstion. 

As planning and zoniug projects are taken u 

1 Cox and Armington: The weather and climate of Cluesga~. 

STlMULUS AND CONSERVATION OF ENERGY AS BASES OF MEDICAL CLIMATOLOGY. 

By FRANZ BAUR, PH. D. 
[Wetter-und Sonnenwerte, St. Blasien, Iiermany, Aprll, 1823.1 

SYNOPSIS. 

The effect of stimuli on the natural defensive procesees of the hunian 
body and comervation of ita stock of e n e r y ,  are the starting point,s 
from which medical climatology must deve op, and which the latter 
hm to deduce from observations of the physical condit,ion of the at- 
mosphere from clear comparative records. To do this it is necevsarg 
that all obmvations should relate to special physical properties of 
man, aa well as his place of residence and personal habits, and that 
the description of climate hitherto customary. Ily giving only niem 
and extreme values, should give place to a description Iiased on values 
intensities of stiniulating power and of cooling power, and their respec- 
tive durations. 

pointed out, in recent timcs, 
both by medical men an d meteorologists, that the method 
hit1iert.o adopted of rip lying meteorological c1at.a t.o 
medical purposes is of Ettle practical use.  lie defi- 
ciency is clue ptwtly to tlie different attitudes acloptetl 
by the rofessionti.1 meteorolomist and t,he physician to- 
wards p P iysical conditions of t,ie atmosphere, and partly 

It has been frequent1 

to the course of develo ment of medical science during 

. Medical climatology is about reached a turning 
to give it,self an in ependent posit,ion between meteoro- 
logy and medical science, and t.o separate from the pro- 
yince of meteorology as a whole, those questions and 
result,s of research which are of especiitl importance to 
the p1iysic.irin. 

A change has drendy become apparent in medical 
science, in serolo y and the t1ierapeut.ics of proteins. 
For decades the %ief objective of iiiedicd science was 
the complete understanding of the cause of diseases and 
the healing of the injured pilrt of the body by means of 
specially ad5 ted remedies, the so-called spec@ thera- 
peutics. Wit. P i medical scicnce working on these lines, 
it, was naturally only with difficult>y t h t  the completely 
unspecific C"liniatof7rem rvfics could be brought into 

the last century. In 1 0th respects we seein to have zoint 

line. Since, howerer, t e ie value of increasing tlie energy 
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of the cellular tissues throu h the application of protein 
therapeutics (injection of a 6 umins) , and the thcrapeu- 
tics of stimulus arising from this, has found new and 
eneral recognition, the way has also been made clear 

for a wider and more complete understanding of tlie 
nature of climatic influences on both healthy and sick 
people. Although the different methods of henling 
adopted in protein, physical, climato-and balneo-thera- 

all 
gave a comm.on. basis: the e$kt o stimuli by  w l & ~  the 
natuml drfensive proctwts q.1 the d otly are set in nmbion. 
In this respect casein injections and irradiations are simi- 
lar, as also are open-air c.ures and hydro athic treatment. 
The stimuli called forth by these nietho a s differ, of course, 
in intensity and kind. 

The recognition of the fact that the influences of met- 
eorological phenomena on the human body chiefly con- 
sist of st.imuli acting on the defensive rocesses, offers R 

be grasped and set clown, in order that the doctor may 
use climatic data for his purposes. It is the business of 
the ph siologist to investigate the nature of the stimula- 

bute certain responses of the many and various defensive 
processes of the human body to different stimuli, which 
are determined by atmospheric conditions: and further, 
to decide for each element the downward limit of inten- 
sity beyond which no stimulus is perceptible. I t  is the 
task of the climat,ologist to det,ermine the strength of the 
climatic stimuli for each locality. From this it is clear 
that the method adopted u to now of recording mean 

elements, is quite unsuitable for medical purposes. We 
must rather have n continuous record of measurements 
of all climatic elements in c uestion, and then from such 

ta.bles or r p l i s ,  showing how often and when, in a 
given loca ity! during a certain period, certain inten- 
sities of t.he cilniatic stimuli are either not reached or 
esceeded. Let us take for maniple the electric vertical 
current, which passes from the atnios here to man in 

tonic,, and let us nssume that, on the ground of physiolo- 
gical invest,igations, the defensive rocesses of the body 

air equal to a,, a n i  that at a conductivity greater t.ha.n 
3a, still more defensive processes enter into play. In 
this case i t  will have to be shown how often, and in what 
space of time, and for what duration, in each se urate 

lies between n anc P 3n., between 3a. and 3n, and esc.eeds 
3a. As far as two or more cilniatic, elements cause sti- 
mulating effects? which may he equal to or dependent 
on each other, it  will not he enough to consider the 
element,s separately, but will be. necessary to consider 
them acting together, and t.o classify them ngnin accortl- 
ing to limits of stimulating power a.nd duration. 

By the side of this biological as ect of tlie influence of 

purely ener ic aspect, since not only the nature and in- 

demands made upon t.hc st,ock of energy in the human 
body. The source of the tot,al activit): of the hunian 
body is after all the heat of combustion derived from 
food supply and from respiration. Pwt of this heat is 
consumed in keepinu t,he body at  a temperature of about 
37’ C. by means orvarious physiological expedients, in 
s ite of the atmosphere which in our latitudes a.lmost 

eutics respectively, appear very different, yet the 

direct hint as to how the peculiarities o P a climate haye to 

ting e f r  ects of climatic elements, that is to say, to attri- 

and extreme values of t R e different meteorological 

a record formulate a compete i 

the open, certainly constituting a valua \ le stimulus and 

are stiiiiulttted on1 7 at an electricn P conductivity of the 

case, at  a given lace, the c.onductivity falls be P ow a, 

survey in the shape of 

c1imat.e on man, we can and must p P ace, however, another, 

tensity of b P ie climatic stimuli are involved, but also the 

ti P ways esercises a cooling influence. The greater the 

total effect of all cooling factors (i. e. the “cooling 
power”), the eater is the demand on the heat ener y 
of the human T ody, and the less energy is available B or 
other activities. 011 this basis es  tensive esperiments 
have recentlv been made in D ~ T O S  by Dorno with the 
“ kabathernionieter ” recommended by Leonard Hill,? 
and lie calculated the coolin power for several other 
loca.lit,ies also, in Europe and aorth Africa, in accordance 
with Hill’s formulae. The esperimeiits were carried out 
with both wet and dry bulb katathermonieters. Taking 
into considernt.ion the half-moist epidermis and the moist 
mucous-membrane of man, i t  is obviously necessary 
to determine the cooling power with a wet kata thermom- 
eter. I t  is, however, very doubtful whether the method 
adopted by Hill of c0verin.g the bulb with wet muslin 
creates the conditions of evaporation corresponding 

Hours 
PIG. l.-Hoiirs of oceurre!m of certain ‘%:et cooling owem” 

between i a. m. and p. m., in 2nuary. 
Of 

7 

various intensities 

exactly to those which prevail in tlie human body. In 
connection with this, and considering the great dis- 
c.repancy bet.ween the size of t,he kata thermometer and 
the human hody, it is still uncertain whether the velority 
of wind really deserves t.he rent sig~iificsnce as a cooliiig 

researches. In spite of this, however, t,he Hill-Dono 
ower has meant a 

remarkable step forwar 8 in medica 7 climatology. Thus 
method of determinin 

Dorno’s investigat,ions produced the result, so important 
to the physician, that in the clinmte of a sheltered 
eltvcrted v d e y  (such as Davos), which acts as a powei.ful 
stimulus (too powerful for some patients), the human 
body rovicles itself much more easily with sufficient 
heat t R an on the North-Geiman Coast (Borkum), niid in 

factor ascribed to it in fi ill’s formulae and Doimo’s 

1 Metenrologische Zeitsehrilt l!EZ. p. 344. 
2 Mo. WEATHER REV. 1920, p. 687. 
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North-German Lowlands (Potsdam) , so that Borkum and 
Potsdam are much “colder” for man than Davos, 
although the latter shows on the average a considerably 
lower atmospheric temperature. The conclusion drawn 
by Dorno, however, that the climate of Davos as regards 
heat-production makes a smaller demand on the human 
body than the most sheltered places north of the Alps, 
is too general. 

It is just, as inadequate to take only average values 
in ascertaining cooling power as a measure of intensity 
of stimulus, since a number of secondary cooling factors 
of importance to the h sician may be overlooked. In 

frequency with which the limits are assed, a.nd bo 

ing graph. On t8he asis of S the number of hours is 
marked off; on t.he &xis of Y the limits of cooling power 
in +,- gram-calories per sq. cm. per second. This 
example taken at, random shows for how many hours i n  
any given nionth the cooling power lies between certain 
limits in a given locality. Herein i t  would be advisable 
to omit! the hours of the night when hardly any people, 
especidly pabients, remain in  t,ha open. In the half- 
year from October 1 to March 31 one should perhaps 
make use of observations made between 7 a. m. a.nd 7 
p. m.; in the other half-year those between 6 a. ni. and 
8 p. ni. These observations are recorded on the su - 
position that the meteorological elements composing t l! e 
cooling ower are registered continuously. It, is also 
of speciay importance to medical men that the observa- 
tion shall be made where the patients are actually living. 
This holds good less for measurements of sun-radiation 
and all those elements which only vary in intensity with 
considerable change of locality, than for observations of 

this case also it woul E e most useful to work out the 

represent tshis graphically as shown in t ?I e acconipa.ny- 

atmospheric temperature, since it is not possible to find 
an obse.rvation-point, in every district which could be 
regarded as represenhtive of at.mospheres more remote; 
yet still more important is it for measurements of the 
wind, t.he sphere of influence of which is exceedingly 
limited. The researches of Hellmann and A. Peppler on 
M7ind-nieasureiiients carried out from the radio towers 
at  Nauen and Eilvese, have shown that in the lower 
16 meters, over level ground, the velocity of the wind 
increases considerably wit,h t,he altitude; whereas in 
higher altitudes the increase in velocity is only very 
slight. Froni this, for the purposes of general meteor- 
olog and cliniatologv t.he inference wrs doubtless1 cor- 

allo~vecl to reach the atmos heric. ayers above 16 meters, 

a paratm is of little consequence. It is, however, 
o E rious that, dat,a concerning wind-velocities measured at 
a height. of several meters above the roof level of a.ny 
Inca.lit,y, and also cooling powers decluced from such 
measurenients, are of no value to the physician. Sinii- 
lnrly, Dorno’s comparisons of cooling powers for differ- 
ent places lose in value since they are built partly on 
ohservst,ions iiiade at >laces never visit,ed bv patients. 

of cooling power should be made on szlch pronienades 
and resting places tw are chosen by patients. Of course, 
in order to fulfill the requirement of oht.aining strict 
comparison between observations for different places, so 
important for t.he hvsician, it  will not be possible bo 

disbrict. It IS slso necessary to choose localities for 
observation with especial care, and describe them with 
minute accuracy. 

T rect r y drawn that the measurin apparatus shou d be 

since beyond t.his any cli E erence in the height of the 
f 

In heahh resorts, win d measurements and observations 

avoid making para F le) measurements within the same 

FATA MORGANA ON THE NAGYHORTOBAQY. 

By DR. ANTONY RBTHLY. 

(Budapest, Hungary. May 31,193.1 

Upon the occasion of niy visit to Nagvliortnbhgy for 
the purpose of settin up a meteorologica’l stat.ion, wliilc 

Adalbert RBcz, on June 7. 1923, I mentioned how much 
I regrettecl that, up to t.hat t.ime, I had had no opportu- 
nity of seeinK; R fata moipma. Shc replied t.liat if I had 
tolcl her so t a t  morniw, she could have shown me one, 
for just, that morning %ad been an except,ionally fine 
phenomenon of this kmd. But I mi ht, be assured, she 
said, that t,liere would be one the fol P owing clay. llpon 
asking for more details she told me that this phenomenon 
can be seen alniost every day, if there is no rain. It, is a 
continually moving sight, changing its place every 
moment, the objecks run away, t,hen return, suddenly 
disappear and reappear larger than before. To nip 

talking with the wi f e of the niet,eorologics.l observer, 

remark “There is too strong a wind to-day ”, she answered 
That’s not.liinp, the bett,er and more interesting it is.’, 

hTy espect.ntion was aroused, I was q1iit.e incredulous, and 
1 ssked her to re1st.e more articulnrs a.bout t.he phe- 

rililwny and look over the region. 
StJanding on the milway at. 6 o’clock in t.he afternoon 

she showed inn the whole panarania in order that I 
mi ht  see the region u h m  fhwe was no fatu. mor una. 

to W. On the lower p r t  of t,he annexed sket.ch (fig. 1) 
I reproduce wha.t I sm-. The view was thoroughly calm 
wi t,hou t, trace of at mosplieric iinres t or of inverted images. 

On the nioiiiiiig of June S,, I was occupied with the 
inst.all:i.t.ion of the nieteorological st.at.ion. At, noon I 

nonienon. wlicreupon the la 2 y invit.ed me t,o go t.0 the 

I 0. a served tlic horizon with the unaided eye from bSE, 

FIG. 1 . 4 -  of the Iata morgana on the HortoMgy. Explanation: 11). (3). (6). IR) ,  (10) are huts; (2). a well:(4), (5). and (11). woods; (7) and (9). hills; (1% horizon; (13), 
railway;(ll), a granary; (15), pant of observation: (Ib),  apparent water surfwe:. 


